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(57) ABSTRACT

An underbody structure of a vehicle includes a cross mem-
ber, a side sill, and a gusset. The cross member 1s provided
on a floor panel and extends 1n a vehicle width direction. The
side sill 1s coupled to an outer end of the floor panel 1n the
vehicle width direction and extends 1n a front-rear direction.
The cross member and the side sill are separated in the
vehicle width direction. The gusset 1s interposed between
them. The gusset includes front and rear side walls, an upper
wall, a protrusion, and front and rear flanges. Each side wall
includes a lower end coupled to an outer end of the cross
member in the vehicle width direction. The upper wall 1s
coupled to an upper end of each side wall. The protrusion 1s
provided at an outer end of the upper wall i the vehicle
width direction.

18 Claims, 6 Drawing Sheets
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1
UNDERBODY STRUCTURE OF VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority from Japanese
Patent Application No. 2021-076535 filed on Apr. 28, 2021,
the entire contents of which are hereby incorporated by
reference.

BACKGROUND

The disclosure relates to an underbody structure of a
vehicle that includes a cross member provided on an upper
surface of a floor panel and a side sill coupled to an end of
the floor panel 1n a vehicle width direction.

An underbody structure of a vehicle generally includes a
tfloor panel that 1s a tloor of a vehicle body, a cross member
provided on an upper surface of the tloor panel and extend-
ing 1n a vehicle width direction, and a side sill coupled to an
end of the floor panel in the vehicle width direction and
extending 1n a front-rear direction (for example, see Japa-
nese Unexamined Patent Application Publication (JP-A) No.
2019-14353). In the underbody structure described 1n JP-A
No. 2019-14353, the cross member 1s coupled to the side sill
via a seat-attaching bracket located on an outer side in the
vehicle width direction. The seat-attaching bracket has a
flange extending from an edge end on the outer side 1n the

vehicle width direction. The tlange 1s joined to a side surface
of the side sill.

SUMMARY

An aspect of the disclosure provides an underbody struc-
ture of a vehicle. The underbody structure includes a cross
member, a side sill, and a gusset. The cross member 1s
provided on an upper surface of a floor panel. The cross
member extends 1n a vehicle width direction of the vehicle.
The side s1ll 1s coupled to an outer end of the floor panel 1n
the vehicle width direction. The side sill extends 1n a
front-rear direction of the vehicle. The cross member and the
side sill are separated in the vehicle width direction. The
gusset 1s 1nterposed between the cross member and the side
s1ll. The gusset includes a front side wall and a rear side wall
in pairs, an upper wall, a protrusion, and a front flange and
a rear flange 1n pairs. Each of the front side wall and the rear
side wall includes a lower end coupled to an outer end of the
cross member 1n the vehicle width direction. The upper wall
1s coupled to an upper end of each of the front side wall and
an upper end of the rear side wall. The protrusion 1s provided
at an outer end of the upper wall i the vehicle width
direction. The protrusion protrudes outward in the vehicle
width direction from the upper wall. The protrusion 1s joined
to an upper part of the side sill. Each of the front flange and
the rear flange extends from a predetermined position 1n a
vertical direction of an outer end of a corresponding one of
the front side wall and the rear side wall 1n the vehicle width
direction to a predetermined position, in the vehicle width
direction, of a lower end of the corresponding one of the
front side wall and the rear side walls. Each of the front
flange and the rear tflange extends outward in the front-rear
direction from the corresponding one of the front side wall
and the rear side wall. Each of the front flange and the rear
flange 1s coupled to (1) a side part of the side sill and (11) the

outer end of the cross member 1in the vehicle width direction.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
turther understanding of the disclosure and are incorporated
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2

in and constitute a part of this specification. The drawings
illustrate an example embodiment and, together with the
specification, serve to explain the principles of the disclo-
sure.

FIG. 1 1s a side view of a vehicle according to an
embodiment of the disclosure.

FIG. 2 15 a perspective view of an underbody structure of
the vehicle.

FIG. 3 15 a plan view of the underbody structure when a
gusset 15 removed.

FIG. 4 15 a plan view of the underbody structure when a
seat rail 1s removed.

FIG. 5 1s a perspective view of the underbody structure
when the seat rail 1s removed.

FIG. 6 1s a front cross-sectional view of the underbody
structure.

DETAILED DESCRIPTION

When a collision body collides with a side surface of the
vehicle, the collision body comes 1nto direct contact with the
side sill of the vehicle body when the collision body 15 a
utility pole or the like, and resistance 1s generated by the side
sill, cross member, or the like. On the other hand, when the
collision body 1s a vehicle or the like, the collision body
comes 1nto contact with a position higher than the side sill
of the vehicle body at an 1nitial stage of the collision. In this
case, since the seat-attaching bracket 1s joined to the side
surface of the side sill 1n the underbody structure described
in JP-A No. 2019-14353, the seat-attaching bracket may not
accurately support an upper part of the side sill. As a result,
the side sill moves toward a vehicle interior relatively
notably at the 1imitial stage of the collision, and an intrusion
amount of the collision body may not be sufliciently
reduced.

It 1s desirable to provide an underbody structure capable
of providing improved side collision performance regardless
ol a contact height of a collision body at the time of a side
collision.

In the following, an embodiment of the disclosure 1s
described in detall with reference to the accompanying
drawings. Note that the following description 1s directed to
an 1llustrative example of the disclosure and not to be
construed as limiting to the disclosure. Factors including,
without limitation, numerical values, shapes, materials,
components, positions of the components, and how the
components are coupled to each other are illustrative only
and not to be construed as limiting to the disclosure. Further,
clements 1n the following example embodiment which are
not recited i a most-generic independent claim of the
disclosure are optional and may be provided on an as-needed
basis. The drawings are schematic and are not intended to be
drawn to scale. Throughout the present specification and the
drawings, elements having substantially the same function
and configuration are denoted with the same numerals to
avold any redundant description.

FIGS. 1 to 6 illustrate an embodiment of the disclosure.
FIG. 1 1s a side view of a vehicle according to the embodi-
ment of the disclosure. FIG. 2 1s a perspective view of an
underbody structure of the vehicle. FIG. 3 1s a plan view of
the underbody structure when a gusset 1s removed. FIG. 4 1s
a plan view of the underbody structure when a seat rail 1s
removed. FIG. § 1s a perspective view of the underbody
structure when the seat rail 1s removed. FIG. 6 1s a front
cross-sectional view of the underbody structure.
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As 1llustrated 1n FIG. 1, a vehicle 1 includes seats 2 1n a
vehicle mterior. The seat 2 1s fixed to a seat rail 3 (see FIG.
2), and 1s guided 1n a front-rear direction by the seat rail 3.

As 1llustrated 1n FIG. 2, a vehicle body structure of the
vehicle 1 includes a floor panel 4 that 1s a floor of the vehicle
body, a plurality of cross members 5, 6 provided on an upper
surface of the floor panel 4 and extending in a vehicle width
direction, a frame 7 (see FIG. 6) provided on a lower surface
of the floor panel 4 and extending substantially in the
front-rear direction, and a side sill 8 coupled to outer ends
of the floor panel 4 in the vehicle width direction and
extending 1n the front-rear direction. In the embodiment, the
frame 7 extends rearward and obliquely outward in the
vehicle width direction. In the embodiment, two cross
members, including the first cross member 5 and the second
cross member 6, are spaced from each other in the front-rear
direction. The floor panel 4 includes a tunnel 4a on a center
side 1n the vehicle width direction. The tunnel 4a protrudes
upward and extends in the front-rear direction. Inner ends of
the cross members 5, 6 1n the vehicle width direction are
coupled to the tunnel 4a. In the embodiment, the floor panel
4, the cross members 5, 6, the frame 7, and the side s1ll 8 are
made of steel plates.

Each of the first cross member 5 and the second cross
member 6 has a substantially hat shape protruding upward in
a side cross section, and defines a closed cross section with
the floor panel 4. In the embodiment, an outer end of the first
cross member S 1n the vehicle width direction 1s coupled to
the side sill 8, whereas the second cross member 6 1s
separated from the side sill 8 1n the vehicle width direction
and 1s not coupled to the side sill 8 as illustrated 1n FIG. 3.
As 1llustrated 1n FIG. 4, the vehicle body structure of the
vehicle 1 1s provided with a gusset 10 1mterposed between
the second cross member 6 and the side sill 8. As illustrated
in FIG. 5, the gusset 10 has an upper end higher than the
second cross member 6. The gusset 10 1s attached to a rear
end of the seat rail 3 on an outer side in the vehicle width
direction as illustrated in FIG. 2. A rear end of the seat rail
3 on an mner side 1 the vehicle width direction 1s attached
to a bracket 20. The bracket 20 1s provided on an inner side
of the second cross member 6 1n the vehicle width direction.

As 1llustrated 1n FIG. §, the gusset 10 includes a pair of
front and rear side walls 11 having lower ends coupled to an
outer end of the second cross member 6 1n the vehicle width
direction, an upper wall 12 that 1s coupled to upper ends of
the side walls 11, a protrusion 13 provided at an outer end
of the upper wall 12 1 the vehicle width direction and
coupled to the side si1ll 8, and a pair of front and rear flanges
14. The flanges 14 extend from predetermined positions 1n
a vertical direction of outer ends of the side walls 11 1n the
vehicle width direction to predetermined positions in the
vehicle width direction of lower ends of the side walls 11.
The flanges 14 are coupled to the side sill 8 and the second
cross member 6. The second cross member 6 includes a pair
of front and rear side walls 6a, an upper wall 65 that 1s
coupled to the side walls 6a, and a pair of front and rear
flanges 6¢ extending outward 1n the front-rear direction from
lower ends of the side walls 6a. The lower ends of the side
walls 11 of the gusset 10 are coupled respectively to the side
walls 6a of the second cross member 6. The side walls 11 of
the gusset 10 extend upward from parts where the side walls
11 of the gusset 10 are coupled to the side walls 6a of the
second cross member 6. The upper wall 12 of the gusset 10
1s disposed at a position higher than the upper wall 65 of the
second cross member 6. The upper wall 12 of the gusset 10
includes a seat-attaching part 12a with which the seat rail 3
1s attached. The gusset 10 1s used for attachment of the seat
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2. In the embodiment, the seat-attaching part 12a 1s provided
near an inner end of the upper wall 12 1n the vehicle width
direction.

Further, the gusset 10 includes a blocking wall 15 block-
ing a virtual opening defined by (1) inner ends of the side
walls 11 1n the vehicle width direction, (1) an 1nner end of
the upper wall 12 1n the vehicle width direction, and (111) the
upper wall 60 of the cross member 6. With this structure,
deformation of the gusset 10 1n a side cross section 1s
prevented, and the ngidity and strength of the gusset 10 can
be increased. The blocking wall 15 includes, at a lower end,
a flange 15a extending inward 1n the vehicle width direction
and joined to the upper wall 65 of the second cross member
6. As 1llustrated 1n FIG. 6, the blocking wall 15 overlaps an
outer end of the frame 7 1n the vehicle width direction 1n a
plan view. The frame 7 includes a pair of left and right side
walls 7a, a lower wall 7b that 1s coupled to the side walls 7a,
and a pair of left and right flanges 7¢ extending outward 1n
a left-right direction from upper ends of the side walls 7a. In
the embodiment, the blocking wall 15 overlaps the flange 7¢
on an outer side of the frame 7 in the vehicle width direction
in a plan view.

Further, the second cross member 6 includes a bead 64 on
a center side of the upper wall 65 1n the front-rear direction.
The bead 6d corresponds to the side wall 7a on an 1nner side
of the frame 7 1n the vehicle width direction. The bead 6d
extends 1n an extending direction of the frame 7. An outer
end of the bead 64 1n the vehicle width direction overlaps the
flange 7¢ on the inner side of the frame 7 1n the vehicle width
direction 1n a plan view. In the embodiment, the bead 6d 1s
recessed on the upper wall 65 of the second cross member
6.

Further, 1n the embodiment, a reinforcing member 61 1s
provided 1 a closed cross section defined by the second
cross member 6 and the floor panel 4. The reinforcing
member 61 includes a pair of front and rear side walls 61a
and an upper wall 615 that 1s coupled to the side walls 61a.
The side walls 61a of the reinforcing member 61 are joined
respectively to the side walls 6a of the second cross member
6. The upper wall 615 of the reinforcing member 61 1s joined
to the upper wall 65 of the second cross member 6. In the
reinforcing member 61, an inner end 61¢ of the upper wall
615 in the vehicle width direction corresponds to the side
wall 7a on the 1nner side of the frame 7 1n the vehicle width
direction. An outer end 61d of the upper wall 615 1n the
vehicle width direction corresponds to each of beads 16
(which will be described later) of the gusset 10. The 1nner
end 61c¢ of the upper wall 615 1n the vehicle width direction
extends 1n the extending direction of the frame 7. The outer
end 61d of the upper wall 615 1n the vehicle width direction
extends in the front-rear direction. The mnner end 61c¢ of the
upper wall 6156 1n the vehicle width direction overlaps the
flange 7c on the mner side of the frame 7 1n the vehicle width
direction in a plan view. Further, the outer end 614 of the
upper wall 615 1n the vehicle width direction 1s disposed
outwardly of the flange 7¢ on the outer side of the frame 7
in the vehicle width direction.

The protrusion 13 of the gusset 10 protrudes outward 1n
the vehicle width direction from the upper wall 12 and 1s
joined to an upper part of the side sill 8. The side sill 8
includes an inner wall 8¢ on an inner side 1n the vehicle
width direction, an outer wall on an outer side 1n the vehicle
width direction, an upper wall 85 that 1s coupled to an upper
end of the mner wall 8a and an upper end of the outer wall,
and a lower wall that 1s coupled to a lower end of the inner
wall 8a and a lower end of the outer wall. The outer wall and
the lower wall are not illustrated. In the embodiment, the
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protrusion 13 1s joined to the upper wall 85 of the side sill
8. The upper wall 12 of the gusset 10 1s disposed at a position
lower than the upper wall 856 of the side sill 8. In the
embodiment, the protrusion 13 includes an upward extend-
ing part 13a extending upward from the outer end of the
upper wall 12 1n the vehicle width direction and inclined
outward 1n the vehicle width direction, and a joining part
1356 extending outward 1n the vehicle width direction from
an upper end of the upward extending part 134 and joined to
the upper wall 86 of the side sill 8.

Each of the flanges 14 of the gusset 10 extends outward
in the front-rear direction from a respective one of the side
walls 11 and 1s joined to the inner wall 8a of the side sill 8
and a respective one of the tlanges 6¢ of the second cross
member 6. Each of the flanges 14 includes a side sill joining
part 14a, an intermediate part 14b, and a cross member
jommng part 14¢ 1 order from an outer end 1n the vehicle
width direction. The side sill jomning part 14a 1s provided
along the mner wall 8a of the side sill 8, and 1s joined to the
inner wall 8a by spot welding.

As illustrated 1n FIG. 5, an outer end, 1n the vehicle width
direction, ol each of the flanges 6¢ of the second cross
member 6 1s separated from the floor panel 4. In one
example, the outer ends, in the vehicle width direction, of
the flanges 6c¢ of the second cross member 6 extend outward
in the vehicle width direction and are curved upward so as
to be obliquely downward convex 1n a front view. The cross
member joining part 14¢ of each of the flanges 14 of the
gusset 10 1s provided along a respective one of the flanges
6¢ of the second cross member 6, and 1s joined to the
respective one of the flanges 6¢ of the second cross member
6 by spot welding. The intermediate part 145 of each of the
flanges 14 of the gusset 10 1s continuous with the side sill
joimng part 14aq and the cross member joining part 14¢, and
1s smoothly coupled to the side sill joining part 14aq and the
cross member joining part 14c. In the embodiment, the
flanges 14 of the gusset 10 have a curved surface shape. The
flanges 14 of the gusset 10 extend from the uppermost parts
at the outer ends of the side walls 11 1n the vehicle width
direction to positions at the lower ends of the side walls 11
where the flanges 6c¢ of the second cross member 6 separate
from the floor panel 4.

The gusset 10 further includes the beads 16 disposed in
the side walls 11 and extending in the vertical direction. The
beads 16 are disposed between the joining part 135 of the
protrusion 13 joined to the side si1ll 8 and the seat-attaching
part 12a of the upper wall 12, 1n the vehicle width direction.
In the embodiment, a pair of front and rear beads 16 are
disposed on the outer side, 1 the vehicle width direction, of
the outer end 61d of the remnforcing member 61 1n the
vehicle width direction.

According to the vehicle body structure configured as
described above, when a collision body such as another
vehicle collides with a side surface of the vehicle and the
collision body comes into contact with a position higher than
the side sill of the vehicle body, the upper part of the side sill
8 can be supported by the gusset 10, and the side sill 8 can
be prevented from moving toward the vehicle mterior.

On the other hand, when a collision body such as a utility
pole collides with the side surface of the vehicle and the
collision body comes 1nto contact with the side sill 8 of the
vehicle body, the gusset 10 1s crushed 1n the vehicle width
direction so that necessary resistance can be generated. In
the embodiment, the gusset 10 can be crushed from the
beads 16 as start pomnts. As a result, 1t 1s possible to
accurately set a deformation mode and resistance of the
gusset 10 1 a side collision.
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At this time, the frame 7 1s relatively firm and 1s thus less
likely to be crushed than the other parts, whereas parts of the
vehicle body disposed outwardly of the frame 7 in the
vehicle width direction 1s likely to be crushed. Therefore, the
blocking wall 15 located at the inner end of the gusset 10 1n
the vehicle width direction overlaps the outer end of the
frame 7 in the vehicle width direction, so that the entire
gusset 10 1s located 1n a region where the gusset 10 1s easily
crushed 1n a side collision. As a result, the gusset 10 can
clliciently absorb energy. Further, the second cross member
6 1s bent at a position of the inner end 61¢ of the reimnforcing
member 61 1n the vehicle width direction, so that the second
cross member 6 can be bent while avoiding the frame 7 that
1s not easily deformed. In the embodiment, the bead 64 of
the upper wall 65 of the second cross member 6 also
overlaps the side wall 7a on the 1inner side of the frame 7 1n
the vehicle width direction, so that a bending mode of the
second cross member 6 can be accurately controlled. As a
result, the second cross member 6 can efliciently absorb
energy irom a side collision.

Further, as described in the above embodiment, the seat
rail 3 1s fixed to the gusset 10. Alternatively, the gusset 10
may be provided independently of the seat 2. In the embodi-
ment, the blocking wall 15 of the gusset 10 overlaps the
outer end of the frame 7 in the vehicle width direction.
Alternatively, a position of the blocking wall 15 in the
vehicle width direction can be freely changed. The blocking
wall 15 may not be provided.

Further, as described in the above embodiment, each of
the flanges 6¢ of the second cross member 6 1s separated
from the floor panel 4 at the outer end 1n the vehicle width
direction. Alternatively, the second cross member 6 may
have any shape, and each of the flanges 6c¢ 1s not necessarily
separated from the floor panel 4 at the outer end in the
vehicle width direction. The second cross member 6 may
have any shape as long as the tlanges 14 of the gusset 10 are
coupled to the second cross member 6 and the side sill 8.

In the above embodiment, the joimning part 135 of the
protrusion 13 of the gusset 10 joined to the side sill 8 extends
from the upl3a. However, the joining part 135 does not
necessarily extend from the upward extending part 13a. The
protrusion 13 may simply be coupled to the upper part of the
side sill 8. A shape or the like of the protrusion 13 can be
appropriately changed according to a relative height or the
like between the upper wall 12 of the gusset 10 and the upper
part of the side sill 8.

As described 1n the above embodiment, the beads 16 are
provided on both side walls 11 of the gusset 10. Alterna-
tively, the beads 16 may be provided simply on one side wall
11. In addition, a plurality of beads 16 may be provided on
cach of the side walls at an interval in the vehicle width
direction. The beads 16 may also be omuitted.

The embodiment of the disclosure has been described
above. It 1s noted that the above embodiment does not limait
the claimed invention. Further, it 1s noted that all combina-
tions of features described 1n the embodiment are not
necessary to solve a problem of the disclosure.

According to the underbody structure of the vehicle of the
embodiment, the cross member and the side sill are coupled
to each other via the gusset, the upper part of the side sill 1s
coupled to the protrusion of the gusset, and a side part of the
side s1ll 1s coupled to the flanges of the gusset. Accordingly,
when a collision body such as another vehicle collides with
a side surface of the vehicle and the collision body comes
into contact with a position higher than the side sill of the
vehicle body, the upper part of the side sill can be supported
by the gusset and be prevented from moving toward the
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vehicle mterior. On the other hand, when a collision body
such as a utility pole collides with the side surface of the
vehicle and the collision body comes into contact with the
side sill of the vehicle body, the gusset 1s crushed 1n the
vehicle width direction, so that necessary resistance can be
generated.

According to the underbody structure of the vehicle of the
embodiment, the virtual opening defined by (1) the side walls
of the gusset, (11) the upper wall of the gusset, and (1) the
upper part ol the cross member 1s blocked. Accordingly,
deformation of the gusset 1n a side cross section 1s pre-
vented, and the ngidity and strength of the gusset can be
increased.

According to the underbody structure of the vehicle of the
embodiment, the frame 1s relatively firm against a side
collision of the vehicle, and 1s thus less likely to be crushed
than the other parts, whereas a part of the vehicle body on
an outer side of the frame in the vehicle width direction is
likely to be crushed. Theretfore, the blocking wall located at
the mner end of the gusset in the vehicle width direction
overlaps the outer end of the frame 1n the vehicle width
direction, so that the entire gusset 1s located in a region
where the gusset 1s easily crushed 1n a side collision. As a
result, the gusset can ethiciently absorb energy.

According to the underbody structure of the vehicle of the
embodiment, the gusset can be used for attachment of the
seat.

According to the underbody structure of the vehicle of the
embodiment, the gusset can be crushed from the bead as a
start point 1n a side collision of the vehicle. As a result, 1t 1s
possible to accurately set a deformation mode and resistance
of the gusset 1n a side collision.

According to the underbody structure of the vehicle of the
embodiment of the disclosure, improved side collision per-
formance can be achieved regardless of a contact height of
a collision body 1n a side collision.

The 1nvention claimed 1s:

1. An underbody structure of a vehicle, the underbody
structure comprising:

a cross member provided on an upper surface of a tloor
panel, the cross member extending in a vehicle width
direction of the vehicle;

a side sill coupled to an outer end of the floor panel 1n the
vehicle width direction, the side sill extending 1 a
front-rear direction of the vehicle; and

a gusset,

wherein the cross member and the side sill are separated
in the vehicle width direction,

wherein the gusset 1s interposed between the cross mem-
ber and the side sill, and

wherein the gusset mncludes:

a front side wall and a rear side wall 1n pairs, each of
the front side wall and the rear side wall comprising
a lower end coupled to an outer end of the cross
member 1n the vehicle width direction;

an upper wall that coupled to an upper end of each of
the front side wall and an upper end of the rear side
wall;

a protrusion provided at an outer end of the upper wall
in the vehicle width direction, the protrusion pro-
truding outward in the vehicle width direction from
the upper wall; and

a front flange and a rear flange 1n pairs, each of the front
flange and the rear flange extending from a prede-
termined position in a vertical direction of an outer
end of a corresponding one of the front side wall and
the rear side wall 1n the vehicle width direction to a

10

15

20

25

30

35

40

45

50

55

60

65

8

predetermined position 1n the vehicle width direction
of a lower end of the corresponding one of the front
side wall and the rear side walls, each of the front
flange and the rear flange extending outward 1n the
front-rear direction from the corresponding one of
the front side wall and the rear side wall, each of the
front flange and the rear flange being coupled to (1)
a side part of the side sill and (11) the outer end of the
cross member 1n the vehicle width direction,
wherein the protrusion of the gusset includes:

an upward extending part that extends upward from an
outer end of the upper wall i the vehicle width
direction and that 1s inclined outward 1n the vehicle
width direction; and

a joining part extending outward in the vehicle width
direction from an upper end of the upward extending
part and that 1s joined to an upper wall of the side sill,
and a U shaped reinforcement within the cross
member and below the gusset.

2. The underbody structure according to claim 1, wherein
the gusset comprises a blocking wall blocking a virtual
opening defined by (1) an 1nner end of each of the front side
wall and rear side wall 1n the vehicle width direction, (11) an
inner end of the upper wall 1n the vehicle width direction,
and (111) an upper part of the cross member.

3. The underbody structure according to claim 2, further
comprising:

a frame defining a closed cross section with the floor
panel, the frame extending substantially in the front-
rear direction, wherein

the blocking wall of the gusset overlaps an outer end of
the frame 1n the vehicle width direction in a plan view
of the vehicle.

4. The underbody structure according to claim 1, wherein

the gusset comprises a seat-attaching part on the upper wall.

5. The underbody structure according to claim 2, wherein
the gusset comprises a seat-attaching part on the upper wall.

6. The underbody structure according to claim 3, wherein
the gusset comprises a seat-attaching part on the upper wall.

7. The underbody structure according to claim 4, wherein

the gusset comprises a bead 1n at least one of the front side
wall and the rear side wall,

the bead 1s disposed, in the vehicle width direction,
between the seat-attaching part and a part of the pro-
trusion where the protrusion i1s coupled to the side sill,
and

the bead extends in the vertical direction.

8. The underbody structure according to claim 3, wherein

the gusset comprises a bead 1n at least one of the front side
wall and the rear side wall,

the bead 1s disposed, in the vehicle width direction,
between the seat-attaching part and a part of the pro-
trusion where the protrusion i1s coupled to the side sill,
and

the bead extends 1n the vertical direction.

9. The underbody structure according to claim 6, wherein

the gusset comprises a bead 1n at least one of the front side
wall and the rear side wall,

the bead 1s disposed, in the vehicle width direction,
between the seat-attaching part and a part of the pro-
trusion where the protrusion is coupled to the side sill,
and

the bead extends 1n the vertical direction.

10. The underbody structure according to claim 1,
wherein the cross member includes a substantially hat shape
protruding upward 1 a side cross section, and defines a
closed cross section with the floor panel.
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11. The underbody structure according to claim 1, further
comprising a seat rail,

wherein the gusset 1s attached to a rear end of the seat rail
on an outer side 1n the vehicle width direction.

12. The underbody structure according to claim 1, further

comprising a seat rail,

wherein the gusset 1s attached to a rear end of the seat rail
on an outer side in the vehicle width direction.

13. The underbody structure according to claim 1, further

comprising a seat rail,

wherein the gusset 1s attached, via the seat-attaching part,
to a rear end of the seat rail on an outer side 1n the
vehicle width direction.

14. The underbody structure according to claim 1, further
comprising a reinforcing member provided in a closed cross
section defined by the cross member and the floor panel.

15. The underbody structure according to claim 14,
wherein the reinforcing member ncludes:

a pair of front and rear side walls; and

an upper wall that 1s coupled to the side walls,

wherein the side walls of the remnforcing member are
joined respectively to a side walls of the cross member
6, and

wherein the upper wall of the remnforcing member 1s
joined to an upper wall of the cross member.

16. The underbody structure according to claim 1,
wherein the upward extending part of the protrusion 1s
separating from the side sill.

17. The underbody structure according to claim 1,
wherein each of the front flange and the rear flange are
separated from the floor panel.

18. An underbody structure of a vehicle, the underbody
structure comprising:

a cross member provided on an upper surface of a floor
panel, the cross member extending 1n a vehicle width
direction of the vehicle;

a side sill coupled to an outer end of the floor panel 1n the
vehicle width direction, the side sill extending 1n a
front-rear direction of the vehicle; and
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a gusset,

wherein the cross member and the side sill are separated
in the vehicle width direction,

wherein the gusset 1s interposed between the cross mem-
ber and the side sill,

wherein the gusset includes:

a front side wall and a rear side wall 1n pairs, each of
the front side wall and the rear side wall comprising
a lower end coupled to an outer end of the cross
member 1n the vehicle width direction;

an upper wall that coupled to an upper end of each of
the front side wall and an upper end of the rear side
wall;

a protrusion provided at an outer end of the upper wall
in the vehicle width direction, the protrusion pro-
truding outward in the vehicle width direction from
the upper wall; and

a front flange and a rear flange 1n pairs, each of the front
flange and the rear flange extending from a prede-
termined position in a vertical direction of an outer
end of a corresponding one of the front side wall and
the rear side wall 1n the vehicle width direction to a
predetermined position in the vehicle width direction
of a lower end of the corresponding one of the front
side wall and the rear side walls, each of the front
flange and the rear flange extending outward 1n the
front-rear direction from the corresponding one of
the front side wall and the rear side wall, each of the
front flange and the rear flange being coupled to (1)
a side part of the side sill and (11) the outer end of the
cross member 1n the vehicle width direction, and

wherein each of the front flange and the rear flange are
separated from the floor panel, and a U shaped rein-
forcement within the cross member and below the

gusset.
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